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CotiSIDERATION OF TTIEMETAROLIC ROLES OF NON-TOXINS IN TMYACCO-SIIOKE

As considerableattentionis being gly-ftnto the analysis
and filtrationof known toxinsin tobaccosmoke.our thoughtshave
turnedtowardcomounds which have no easilyobservedtoxic prop-
ertiesbut whichmioht,however,be potentiallyhazardous.

It is difficultto r.?akea cleardivisionbetweentoxins
andnon-toxins.sincevirtuallyall chemicalsin sufficientlyhigh
concentrationsI)ave,toxiceffects.whilenone are toxicif their
concentrationis sufficientlysmall. At presentit is not necessary
to make an absolutedistinctionbetweenthe two; a typicalclassi-
fication.as slio%,4nbelow,will sufficeto divide,arbitrarily.
chemicalsinto toxinsand non-toxins:

1. Extr-,mlytoxic I ri/kqor less Re@,

2. lifgtily toxic 1-50 mg/kq

3. tioderatelytoxic 59-5()nmg/kg
1 l?ij9

4. Sliohtlytoxic .5-5 q/kq

S. rracticallynon-tnxic 5-15 q/kcj

6, Relativelyharmless 15 9/kg ................

The concentrationsshown above are describedas the
levelsrequiredto produce'harmfuleffects*. For our purposes
groups5 and 5 will he consideredas non-texin-.;.

It is reasonableto assum that the bulk of non-toxic
smoke constituents

'
will be metabolisedor excretedby the smoker

with no III effpcts. It Is possible.however,that some appartently
harmless substances-may be mtabolised by the body into more toxic
products(taxification)and it IS alsopossiblethatsolmnon-toxic
substancesmay behave as haptens and produceminor localisedallergic
reactions,

Toxificatian

Examplesof toxificationare best drawnfrom titefield
of drugs and pesticides.Theseexamles haveno directrelevanceto
humm beings or to tobaccosmoke and are only intended to draw
attentionto theprincipleinvolved.

Essentialsof Toxicology,T.A. Loomis,Lea liFebiger,Philada-lvhia19fP.
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The InsecticideMalathionIs relativelyInactive. Insects
are equippedwith two enzymft-ssystem for dealingwith Malathion.
The firstsetg the microswal enzymeso,rapidly#)xidisethe comound
to Malaoxonwhich Is an active Insecticide.The second set, the
A-esterases,sloiilyhydrolysethe oxidisedformInto inactiveproducts.
The net resultis thatlisloaxonIs formedfasterthanthe A-asterase!t
can disposeof It and thusexertsa toxiceffectan the arqanism.

The pesticideParathionbehavessimilarly.It is enzyratically
oxidfsedto Paraoxona more activeproduct. A betterknown example
is thatof Pmntosil, the antibiotic,,whichIs reducedto sultanila-
ride a producthavingtoxicand antibacterialproperties.The
toxicpropertiesare not lethaland the body possesseia mechanism
for convertingsulfanilamideto acetylsulfanilamidea non-toxic
derivative.The firstreactiontakesplacemorp.rapidlythan the
second thuspermittingteinporaryaccumulationsof the antibiotic.

Haptens

The possibilityof theexistenceof haptensin smke
has, as far as we know, receivedno attention.In dra,,tingattention
to thisclass of compoundsit is necessaryto providea littleback-
groundinformation.Largemolecules(antigens)on Introduction
Intoan animal,give rise,afteran inductionperiod,to new
proteinscalledantibodies.If the animalIs latere)rposedto
more of the

'
antigena specificantibody/antige-nreactionwill

takeplace. This reactionIs made use of in immisation against
infectiousdisease and also provides the body'sdefense mechanism
againstforeignprotein.

Small moleculescan achievemuch the same effect by
reactingwith endogenousprotein to fom an antigfwn.The small
moleculeis teyw4 a hooten. Initialexposureof an animalto a
haptenmav lead to sensitisationof the animal. Expo-,qurt-sto the
hapten on subsequentoccasionstiillthen lead to formationof ttie
antigenwhich react3with the preformedantibody,resultingIn
cell damage.

@To explainwh-ythe normal antigensgive rise to smooth
antibody-antigenreactionswhile the haptensresultin an allergic
type reactionsit is postulatedthathaptensor allergenscause
formationof cell boundantibodies. The inmme reactioninvolving
callbound antibodiesIs thoughtto resultin the liberationof
histamineand da=_qeto the cell, Normalantigensstimulatepro-
ductionof serum antibodieswhich take part In non-disruptive
lmme fiactions,

To performthe functionof a haptenthe chemicalmust
be able to reactcovalentlywith proteins. CorMotmdswith the
followingfunctionalgroupscan have thisproperty*
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Thiol -SH

diazonium -N*-N-

sulfonicacid -Soil

aldehyde -CHO

active halogen

quinone 0

A number of these functionalgroups can be found in
smko comonents.

Assuming that compoundswhich undergo imtabolic toxifice-
tion and haptens are representedin smoke. how can they be identified?
It Is suggestedthat, to investigatethe first class of compounds,
informationbe gathered about the metabolism of non-toxic comnounds
in smoke,bearing in mind that synergisticeffectsmay occur. To
i-nvesticatethe second class of compounds,informationabout low
molecularweiqht haptens should be collectedto see If iinyof these
do in fact occur In smoke. It is importantto findout whether
persistentexposure to a hapten results in desensitisationor
whetherthe allergicresponsecontinues. If haptens are present
in smke and the allergicreactionpersists,it is possiblethat
this type of continuousinsult could lead to permanentchanges In
the lung and might be linked with lung ailments like emphysema.

It Is felt thatplans for experimentalwork In this area
would be prematureand that a broad literaturesurvey shouldsuffice
to substantiateor disprove the hypothesis.
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